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(54) rEPOTOPHblfi MEXAHW3M BMHTOBOfO 3ABOMHOrO flBMrATEJlfl 

(57) Pecfcepar. 

M3o6peT6HMe othochtc* k repoTopHbiM 
MexaHH3MaM BHHTOBbDC 3a6oiiHbix ABHraTenetf 
Arm 6ypeHM» Heo>TflHbDC h ra30Bboc ckbskmh h 

MCOKGT 6bTTb HCnOHb30BaHO T3I0KG B BHHTOBbDC 

Hacocax Ana aoGwmh He<£>™ h nepeKaMHBaHHH 

KHAKDCTM. repOTOpHbIM MOX3HM3M BHHTOBOTO 

3a6oflHoro ABuraTenn cqa©p>kht craTop c 

BHyTpeHHHMM BHHTOBblMH 3y6b*MH, 

Bbino/iHeHHbiMii H3 ynpyroa/iacTHMHoro 

MaTepHaJTa, H pOTOp C Hapy>KHblMM BHHTOBblMH 
3y6bflMM, MHCJTO KOTODbtX Ha BAHHHLjy MGHbLLIB 

MHcna ayobBB craTopa. npocfcHJiH Hapy>KHbK 

BHHTOBbDC 3y6b6B DOTODa H BHyTDBHHHX 
BHHTOBbDC 3y6bBB CTaTOpa B TOp^BOM CBHeHHH 
BbinOJ1H6Hbl B3aHMOOTM6aeMblMH. XOAbl 

BHHTOBbDC 3y6bBB DOTOOa H CTaTOpa 

nponopqHOHaribHbi hx HHcnaM 3y6beB. B 
TopqeBOM cbmbhhh, nepnBHAHKyrwpHOM och 
O2O2 repoTopHoro MoxaHHSMa, TonmHHa 

^ * 3y6a craTopa no cpeAHBMy AnaMOTpy 3y6bBB 
h oKpy)KHOH mar St 3THX 3y6beB CBfl3aHbi 
COOTHOUJ6HH6M Ct/St = 0,45 - 0,65. B 
Hop Man bH o m C8M6HHH N - N, nepneHAHKyroipHOM 
HanpaBneHHio bhhtoboh hhhhh M - M 3y6a 
craTopa, TOJiu^iHa Cm 3y6a 2 craTopa 1 no 
cpeAHewy AMaMOTpy Dcp 3y6b6B h paAHanbHan 
BbtcoTa h 3y6a CTaTOpa cBaaaHbi cooTHomeHHeM 
Cf^fh ^ 1,75. rioBbiiuaioTCfl SHepreTHMecKHe 

XapaiCTepHCTHKH, HaAB)KHOCTb H AOnrOBBMHOCTb. 
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(54) DOWNHOLE SCREW MOTOR G EARED-ROTOR MECHANISM 

(57) Abstract 

FIELD: oil gas industries; well drilling. 
SUBSTANCE: invention can be used also in 
screw pumps for recovery of oil and transfer 
of liquids. Geared -rotor mechanism of 
down hole screw motor has stator with 
internal helical teeth made of elastic 
material and rotor with external helical 
teeth whose number is less than that of 
stator teeth by one. Profiles of external 
helical teeth of rotor and internal helical 
teeth of stator are made relatively 
envetopable in end face section. Leads of 
helical teeth of rotor and stator are 
proportional to their teeth number. Thickness 

Ct of stator tooth in pitch diameter of 
teeth and peripheral pitch St of teeth in end 
face section perpendicular to axis O2O2 of 
geared- rotor mechanism are related by 
equation Ct/Sp 0,45^0, 65. > In normal section 
N-N perpendicular to direction of helix M-M 
of stator tooth, thickness C N of tooth 2 of 
stator 1 in pitch diameter D p of teeth and 
radial height h of stator tooth are related 
by equation C^h ^ 1,75. EFFECT: improved 
performance characteristics, reliability and 
increased service life. 
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H3o6peTemie othocmtc* k tbxhmkb 
CTpomejibCTBa cmaxuH, a mmbhho k 

repOTOpHbIM M8XaHM3MaM BMHTOBbDC 3a6o^HbtX 

ABMraTeneA nr& 6ypeHMH HecfrrnHboc m ra3oabix 
CKBaxuH, m mokgt 6brrb Mcnojib3oaaHO Taxxce B 
BMHTOBbOC Hacocax nnn flo6bwn HeqVrM m 
nepeicaHHBaHMfl >kmakoctm. 

M3BeCT6H MHOrmaXQAHbJM BMHTOBOft 
repOTODHblA M8XaHM3M BMHTOBOTO 3a6oftH0TO 

ABMraTenn (cm. sbt. cbma. N 436944. ony6n. 
BM N 27 3a 1974 r.) t coAeprcauyiH' pacoMMe 
opraHbi b BMAe craTopa c BHyTpeHHMMM 
bmhtobwmh 3y6b«MH M3 ynpyroanacTMMHoro 
MaTepMana, HanpviMep H3 pe3MHW, m poiopa c 

HapyXCHbIMM BMHTOBbiMM 3y6bflMM, MMCHO 
KDTOpbDC Ha BAMHML^y MBHbLUB, MBM y CTaTOpa. 
Ocb pOTOpa CMeiUBHa OTHOCMTenbHO OCH 

craTopa Ha BeriMMMHy axcLjeHTpHCHTBTa, paBHyio 
nonoBMHB BbjeoTbJ 3y6a. npoqbMJiM 3y6bes 
poTopa m craTopa nocrpoeHbi c Mcnonb30BaHMeM 
BHBqeHTpoMAHoro runoMMKnoMAaxibHoro 
saLiennBHHfl. Ann coaAaHMfl mm hm Ma/ibHoro 
KDHTajcTHoro AaBJteHMn b nape "porop - craTop" 
pa6oMMe opraHbi Bbino/iHeHbi c otholuohmom 

BBJlMMMHbl 3KCl\QHTfM CM T©T3 3ai^efUieHMfl K 

paflkiycy BnaflMHw 3y6a craTopa 0,3 - 0,85 m c 

OTHOUJ8HMBM 3KCL(BHTpHCMTOTa SauefTJieHMH K 

paAMycy roabmxohom HananbHoA oxpyxcHocTM 0,9 
- 0,98. 

HeflocTaT K O M MHorosaxoAHoro bmhtoboto 
repoTOpHoro MexaHM3Ma bmhtoboto saob&Horo 
ABMraTenn flBnneTcn to, mto npn ol^bhkb 

MM HM MaribHOTO KDHTaKTHOTO flaBJlSHMfl HB 

yHMTbiBancn npocTpaHCTBeHHbiM xapaxTep 
bmhtoboto saqenneHMfl, b pesynbTaTe Mero npn 
Manboc 3HaMennHx xofla bmhtoboB hmhmm craTopa 

B03HMK3J1M yCJTOBMR, nDMBOA^U^MB K 

caMOTopMOKeHMK) MexaHM3Ma. 

YicasaHHbiR HeAOcraTOK MacTMMHO ycrpaneH b 

M3BBCTHOM TepOTOpHOM M6XaHM3MB BMHTOBOTO 

3a6oMHoro ABMraTejifl (cm. naTBHT CCCP 
926209, ony6n. 07.05.82; BM N 17), mmbk^bm 
pa6oine opraHbi, coaepxaiiiMe craTop c 

BHyTDBHHMMH BMHTOBbiMM 3y6bflMM M3 

ynpyro3JiacTMMHOTO MaTepnana m porop c 

HapyTKHbIMM BMHTOBbiMM 3y6bflMM, MMCJIO 

woTopboc Ha eAMHMi^y MeHbuie, mom y craTopa. 

OCb pOTOpa CMeiUBHa OTHOCMTOJlbHO OCM 

craTopa Ha BeriMMMHy sKcqeHTpMCMTeTa, paBHyio 
nonoBMHe paAManbHoft bwcotw 3y6beB. 
ripoct>MJiM Hapy5KHbix 3y6beB poTopa M 
BHyrpeHHMX 3y6beB craTopa b topl^obom 

CBH6HMM BbinOJlHOHbl B3aMMOOm6aOMblMH, a 
XOObl BMHTOBbDC 3y6bBB DOTOpa M CTaTOpa 

nponopuMOHanbHbi mx MMcnaM 3y6beB. A™ 

MCKJ1K3HBHM5I flBJTBHMfl CaMOTOpMOKBHMfl B 

MexaHM3M6 m ynyMiueHMH era nycKOBboc 
xapaKTepMCTMK mar t bmhtobom" rob epxHocTM 
paooMero oprana h cdoahmR AHaMeTp 

Dc p bmhtobom noBepxHocTM paooMero opraHa 
CB«3aHbi cooTHOiueHMeM t/Dcp = 5,5-12. 

BbiiueyKa3aHHbifl repOTOpHbIM mbxbhm3m 
yflOBnoTBopMTonbHO pa6oraeT B BMHTOBOM 
3a6oMHOM flBMraTene bo bobx pexcMMax, kdomb 
peJKHMa, 6jim3HOTO k TopM03HOMy. KaK notca3anM 

MHOTOMMCnSHHWe CTGHflOBbie MCnbTTaHMfl, B 
peXCMMB paOOTbl ABMraTBJVI, 6/1M3KOM K 

T0DMO3H0My, MSTMOHafl >KecTKOCTb sy6a craTopa, 
noABepjKeHHoro abmctbhk) oKpywHboc cmh m 
nepenaAa AaeneHMfl, oxasbiBajiacb 
HBAOcraTOMHoA Ann o6ecneHeHM« HopManbHofl 

pa60Tbl MBXaHM3Ma, T3K K3K ROfl ABMCTBMBM 

nepenaAa qaBneHMfl m OKpyoKHboc cmji 3y6b» 
craTopa nojiyHajiM MpesMepHyio flec^opMai^MK) m 
npoMcxoAMno M 3aKnMHMBaHMe M 3y6beB poTopa 
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CAec|x>pMM pOBaHHbiMM sy6b«MM craTopa, vro 
npMBQAM/io k nonnoMy TopMoxceHMio ABMraTenn. 
npM 3TOM pa3BHBaeMbift ABMraTe/IBM 

Bpaii|aK}LL(MM MOMBHT npM nOJTHOfl OCTaHOBKe 

ABMraTe/vi OK33biBaiicfl hmko, MeM b <paze t 
npeAiuecTByKx^efl MOMeHTy ocraHOBKH. Ecjim 
nocne octbhobkm ABMraTenn Harpy30MHbiA 

MOMBHT OT TOpMOSa CHMManC51 663 BbtKTUOMeHM f) 

HacocoB, to ABMraTe/ib BHOBb hb 3anycxanc*. 

ECHM )KB HaCOCbl BbflOIIOMajIMCb, to npM MX 

noBTopHOM BicnioMeHMM 3anycx ABMraTemi 
npoMcxoAMn oecnpenjncTBeHHo. 3to 

CBMABTeJlbCTByeT O peaJlbHOCTM OnMCaHHOTO 
M6XaHH3Ma 3axnMHMBaHMfl DOTOpa 3y6bflMH 

craTopa. AHa/iM3 3xcnepMMeHTanbHbix AaHHboc 
noxaaaji, hto MpeaMepua* M3m6Hafl 
Ae^xjpMauMfl 3y6beB CTaTOpa npMBQAMT k 

CHM^KOHMK) 3HepfBTMMeCKOM XapaKTepMCTMKM, 
HaABXCHOGTM M AO/ITOBBMHOCTM TepOTOpHOTO 

MexaHM3Ma m mnftejen cneACTBMeM 

HeyAOBJieTBOpMTeJlbHblX COOTHOUJeHMfl 

reoMeTpMHecKMX napaMBTpoB npexfrunn 3y6beB 
craTopa. 

3aA3MeA Hacrofiii^ero M3o6peTBHMn MBnneTcn 
cosAaHMe repoTopHoro MexaHM3Ma bmhtoboto 
3a6oflHoro ABMraTenn, b kotodom ycrpaHeHbi 
yica3aHHbie HOAOcraTKM m KOTopuf) ooecneMMBaeT 

nOBblLUeHMB 3HepTBTMMeCK0A XapaKTepMCTMKM, 
HaABOKHOCTM M flOJirOBeHHOCTM 3a CM6T 

nosbiujeHHn m3tm6hom JKecTKCCTM 3y6beB 
craTopa. 

nocTaB/ieHHafl 3aAaMa peuiaeTcn sa cmot 

TOTO, 4TO B M3BeCTH0M TepOTOpHOM M6XaHM3M0 
BMHTOBOTO 3a6oMHOT0 ABM 1*3161151, CQABp^Kail^eM 

craTop c BHyrpeHHMMM bmhtobumm 3y6bflMH, 

BbinOJIHBHHblMM M3 ynpyTO3JiaCTMMHOT0 

MaTepMana, nanpMMep M3 pe3MHbi, m porop c 

HapyKHbJMM BMHTOBbiMM 3y6bflMM, MMCJIO 
KOTOpbDC Ha eAMHML4y MeHbLUB HMCJia 3y6bBB 

craTopa, n dm MeM ocb poropa cMeujeHa 

OTHOCMTejibHO ocm craTopa Ha BenMMMHy 

aKcqeHTpMCMTera, paBHyio nonoBMHe 

paAMaxibHof) BbtcoTbi 3y6beB, npoqbMiiM 

HapyTKHbOC 3y6b6B pOTOpa M BHyTpeHHMX 3yi5b6B 

craTopa b ropqoBOM ceMeHMM BbinoriHeHbi 

BdaMMOOTMOaeMblMMy a XCflbl BMHTOBbDC 3y6b6B 

poTopa m craTopa nponopqMOHanbHbi mx MMcnaM 
3y6beB, cornacHO M3o6peTeHMK> b TopqeBOM 
ceMeHMM, nepneHAMKyjvipHOM ocm repoTopnoro 
MexaHM3Ma, TonuiHHa Ct 3yoa craTopa no 
cpeAHBMy AMaMeTpy Dcp sy6beB m oicpy)KHoft 
Luar St 3THX 3y6beB c8fl3aHbJ cooTHOiueHMeM: 
^ = 0,45-0,65, 

a Tonu^MHa Cm 3y6a crraTopa no cpeAHBMy 
AMaMBTpy Dcp syobea b HopMaribHOM gbmbhmm, 
nepneHAMKyjinpHOM HanpaBneHMio bmhtoboA 
jimhmm 3yoa CTaTOpa Ha stom xcb AMaMBTpe, m 
paAMa/ibHan BbicoTa h sy6a crraTopa c8«3aHbi 

COOTHOLUeHMeM: 

CWh^1,75 

BbinonHeHMe oTHoiueHMfl C t/St = 0,45 - 
0,65 ooecneMMBaeT qbopMy sy6a craTopa b 

TOpi^BBOM OBMBHMM, OITTM MaJIbHyK) C TOM KM 
3peHMfl BOCnpMflTMfl M3ITl6VlbOC Harpy30K, 

AeMCTByioi^MX co cropoHbi poTopa, m b to me 
BDBMfl ooecneMMBaeT 6naronpnjrmyra qbopMy 
3y6a poropa Ann nepeAaMM KOHraKTHbix 
Harpy30K. 

npM BbmonneHMM orHouieHMA Cf/St MeHbuie 
0,45 Tormina 3y6a craTopa yMBHbujaeTcn m 
CTaHOBMTCfl HeAocraTOMHOM Ann BoenpMWTMn 

OKpyTKHbDC CMH, ABflCTByiOLitMX CO CTOpOHbl 

poropa. 

Ecjim otholubhmb Ct/St 6onbiue 0,65, to 3T0 
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npHBQAMT k nonyMCHMio 3aocrpeHHoro sy6a 
poTopa c Ma/iuM paflMycoM kphbhshm y 
BepujMHbi 3y6a, ^tto npMBQflMT k yBenvmeHMK) 
KDHTaKTHboc HafifwOKeHMM b 3aijenjieHMM M 
noBbiujeHHOMy M3H0cy 3y6beB. 

Bbino/iHeHM© 3y6a craiopa b KOpMaxibHOM 
C8H6HHM, nepneHAMKy/wpHOM HanpaBJieHMto 
BMHTO80A nuHMH 3y6a, c OTHexueHMeM 
C fg/h > 1,75 onpeflenweT noBwiueHne 
ycroMMMBOCTM 3y6a craTopa k M3m6y nofl 
AetfcTBMeM nepenafla flaBneHMR 

ECJTM OTHOLU6HM8 C^/h < 1,75, TO M3TH6Hafl 

>KecTKocTb 3y6a craTopa npn era 
fl{x£opMnpoB3HMH nofl fleiicTBMeM nepenafla 
oaBneHkin craHOBHTcn HeflocraTOMHoA Ana 
ycTOMMUBoS pa6oTbi BMHTOBoro nepoTopHoro 
MexaxH3Ma b pewiMe, 6nw3KOM k TopM03HOMy. 

Ha 4>ur. 1 noK33aH repOTOpHbiA MexaHki3M 
bmhtobopo saooMKoro flBuraTenn b npoflonbHOM 
pa3pe3e; poTop MacrviMHO ooopBaH fln« noKa3a 
HanpafineHH5i BMHTOBbtx 3y6beB crraTopa; Ha 0nr. 
2 npHBBAeHO nonepeMHoe ceseHMe repoTopHoro 
MexaHM3Ma bmhtobopo 3a6oMHoro flBMraTena no 
nnHMM A - A; 

Ha (pur. 3 npuBeflOH b yBe/iHHeHHOM 
Macarra6e npcxjainb sy6a craTopa b TopijeBOM 
ceseHMM A-A, nepneHflMKyn^pHOM ocm 
MexaHH3Ma, coBMeu^eHHbiM c npocfuuieM 3y6a 
craTopa b HopManbHOM comghum N-N, 
nepneHflMKynflpHOM HanpaBneHH 10 bmhtoboh* 
nnHMM syoa. 

repoTopHbiM MexaHM3M BMHTOSOTO SaOOHHOTO 
ABMraTejifl (4>Mr. 1 m 2) coflepxoiT craTop 1 c 

BHyTpe HH M MM BMHTOBbIMM 3y6bflMM 2, 

Bbino/iHeHHbiMM M3 ynpyro3nacTM4Horo 
MaTepnana, HanpMMep M3 pe3MHbi, m poTop 3 c 

HapyMHbIMM BMHTOBbIMM 3y6bflMM 4, HMCJIO 

KOTopbix Zp Ha eflMHULiy MeHbiue HHcna 

^ CT BH/TpeHHHX BMHTOBblX 3y6b6B 2 CTaTOpa 1. 

Ocb 0 1 0 1 poTopa 3 CMeu^eHa oth ocMTen bHo ocm 
O2O2 craTopa 1 Ha BenMMMHy aKcqeHTpMCMTeTa 
E, paBHyto nonoBHHe paflManbHOM' BbicoTbi h 
3y6beB 2 m 4. npoo>MnM HapyxHbix bmhtobwx 

3y6bOB 4 pOTOpa 3 H BHyTpeHHMX BMHTOBblX 

3y6beB 2 craTopa 1 b TopqeBOM ceHeHMM 
BbinojiHeHbj B3anMoorvi6aeMbJMM. 
B3aMMOorn6aeMocTb npoc£)nneM ay6bes 4 m 2 

COOTB©TCTBe H H O pOTOpa 3 II CTaTOpa 1 M09K6T 

6bm> flocTHmyTa, nanpuMep, BbinonHBHMOM 
npocjmji* 3y6bes 2 craTopa 1 no aKBHflncraHTe 
yKoponeHHOM ninoMMKJTOMflbj, a npoo^Mnb 3y6bea 
4 poropa 3 npM stom odpaayeTc* ksk 
orn6aKMna« npo4>nn» 3y6beB 2 craTopa 1 npM 

K3MBHMM D63 CKODfcOKOHHR qeHTDOMflbl CT3TOpa 

paflHyca a = EZ^ no LjempoMfle poTopa paflHyca 

b = E Zp. X0fl T p BMHTOBOH" nMHMM 3y6bes 4 
POTOpa 3 M XOfl T CT BMHTOBOM nil HUM 3y6beB 2 

craTopa 1 nponopijMOHanbHbJ nwcnaM 3y6beB 
stmx aneMeHTOB Zp m Z^-. Mokbt 6brrb 
Mcnojib30BaH m mhoA MOTOfl Q>opMoo6pa30BaHMfl 
3y6beB 2 m 4 craTopa 1 m poTopa 3, HanpMMep, 
or McxoAHoro KOHTypa UMKnoMflanbHOM pew km no 
flyraM OKpy)KHOcreA unw flpyme mbtoaw, 
ooecneHMBaiou^ie B3anMoorn6aeMOCTb 
npoc()Mnefl. 

B TOPUBBOM OBMBHMM rBpOTODHOTO 

MexaHM3Ma (4>Mr. 3), nepneHAMicynflpHOM ocm 
° 2 02 repoTopHoro MexaHM3Ma, Toni^MHa 
C 1 3y6a 2 CTaTOpa 1 no cpeflHeMy flMaMBTpy 
D cp 3y6beB 2 m OKpyKHoii iuar St stmx 3y6b6B 

C85«aHbl COOTHOliieHMeM: 

Ct/St= 0,45 - 0,65. 
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B HOpMa/lbHOM COM6HMM N-N, 

nepneHAMKy/mpHOM nanpaBneHMto bmhtoboA 
nMHMM M - M 3y6a 2 daTopa 1, Tonu^iHa 

Cn sy6a 2 craTopa 1 no cpeflHeMy 
AMaMOTpy Dcp 3y6b6B 2 m paflManbHafl BucoTa 
h (h = 2E) 3y6a 2 craTopa 1 C8H3aHbi 

COOTHOLU6HM6M: 

CNifh^1,75. 

B BepxHOM Macro craTop 1 GHa6xceH pe3b6oM 
5 flnfl npMCoeflMHeHMfl k kohohho 6ypnm>Hbix 
Tpy6 (hq noica3aHbi), b HvwtHert sacTM craTop 1 
CHa63K6H po3b6oA 6 Ann coeAMHeHMn c KopnycoM 
onopHoro yana (nocneAHMA ho noicaaaH), a 
porop 3 pe3b6oM 7 coeflMHen c BanoM onopHoro 
ysna (ho noKa3aH). 

FepOTODHblM M6X3HM3M BMHTOBOPO 3a6OMHOP0 

ABMraTenfl pa6oraeT cneAyiou^MM o6pa30M. 
npOMbiBOMHafl xoiAKOCTb, noflaBaeMafl c 
noaepxHocTM no kohohho 6ypMnbHbcx Tpy6, 
nocrynaoT b BepxHiOK) Macrb repoTopHoro 
M©xaHM3Ma, m b peayjibTaTe bmhtobopo 
HanpaaneHMfl 3y6b6B 2 m 4 CTaTopa 1 m poropa 
3 nofl aoActbmbm HeypaBHOBeiueHHboc 
rMApaBnMMecKMX enn porop 3 npHBOAMTcn bo 
Bpau^eHMe, npM aroM era ocb Bpai^aeTca 
Boxpyr ocm O2O2 craTopa 1 npoTMB MacoBOM 
crpenKM no okpvokhoctm paAMyca E, a caM poTop 
3 noBopaMMBaeTCfl OTHOCMTenbHO ceoen ocm 

^ 1 Oi no sacoBofl crpenra c yMeHbiueHHoA b 
Zp pas yrnoBofl CKopocrbio. OxpyxcHaii enna, 
cooTBeTCTByKxi^afl pa3BM BaeMOMy KpyT^aieMy 
MOMOHTy, BocnpMHMMaoTcn anacroMepHbiMM 
3y6b«MM 2 craTopa 1 b Mepy mx m3Tm6hoA 

)KeCTKOCTM B TODLjeBOM CBH6HMM, OHpefleJI^eMOH 

OTHOLueHMBM TonLAMHbi Q 3y6a 2 craTopa 1 no 
cpeflHeMy flMaMeTpy Dcp 3y6b6B 2 k OKpyTKHOMy 
uiary St, KOTopoe HaxoflMTcn b npeflenax (0,45 
- 0,65). 3y6bfl 2 craTopa 1 noABepraK>TC« 
TaioKB aomctbmk) mb)kbmtkoto nepenafla 
flaBneHMfl m cnocooHOCTb 3y6beB 2 

npOTMBOCTOflTb fle0OpMai4MflM OT fle^CTBMfl 

flaBneHMfl onpeflenHOTCfl otholu6hm eM Tonu^Hbi 
Cm syoa 2 crraTopa 1 no cpeflHeMy AMaMOTpy 



°P 3y6b€B 2 B HOpMa/lbHOM CQMOHMM N-N, 

nepneHflMKyrwpHOM HanpaBneHMio bmhtobom 
nMHMM M - M 3y6a 2 craTopa 1, k paflManbHOM 
BbicoTe h 3y6a 2 craTopa 1 (C^/h ^ 1,75). 

KaK noKasanM 3KcnepMMeHTanbHbie 
MccneflOBaHMfl, npM BbinonHBHMH ayobee 2 
craTopa 1 b cootb6tctbh m c BbnueyKa3aHHbiMM 

COOTHOLLieHMflMM 3a CM6T nOBblLUeHMW M3m6HOM 

wecTKOCTM 3y6beB repoTopHbiM MexaHM3M 

BMHTOBOPO 3a60MHOPD flBMraTBnJI MMOOT 

noBbiiueHHbie KHfl m actxfeeKTMBHyio Moi^Hocrb, a 
cnynaM He3anycKa ABMraTena nocne era nonHoro 

TOpMOKeHMfl OTCyTCTBy K)T . 

OopMyna M3o6peTeHM5i: 

repOTODHblM M6XaHM3M BMHTOBOPO 3a60MHOPO 

ABMraTenn, coflepjKau^MM craTop c BHyTpeHHMMM 

BMHTOBbIMM 3y6bflMM, BbinOnHBHHblMM M3 

ynpyro-anacTMHHoro MaTepnana, nanpuMep M3 

pe3MHbl, H pOTOp C Hapy)KHblMM BMHTOBbIMM 
3y6bflMM, HMCnO KOTOpblX Ha eAMHML^y MOHbUlO 

HMcna 3y6beB craTopa, npuneM ocb poTopa 
CMeifleHa OTHOCMTenbHO ocm craTopa Ha 

BBTIMMMHy 3KCL(BHTpMCMT6Ta, paBHyK) nonOBMHB 

paflManbHofl bwcotw 3y6bea, npoo>inM 

Hapy)KHblX 3y6b6B OOTOpa M BHyTDeHHMX 3yt5b6B 

craTopa b TopueBOM cbhohmm BwnonHeHw 

B3aMMOOTM6aeMbIMM, a XOflbl BMHTOBblX 3y6b6B 

poTopa h craTopa nponopqMOHanbHbi mx MMcnaM 
3y6beB, crnMMaioiflMftcfl TeM, mto b TopqeBOM 
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C8M8HMH, nepneHAMKynwpHOM ocm 

O2Q2 repoTopHoro M8xaHM3Ma, Tonu^iHa 
C 1 3y6a craTopa no cpeAHeMy A^aMeTpy 

°cp 3y6bGB M OKpyJKHO^ Uiaf St 3TMX 3y6fa6B 
C8R3aHbl COOTHOLUeHHeM 

Ct/St = 0,45 - 0,65, 



a TonujMHa Qm 3y6a CTaTopa no cpeAHeMy 
AnaMBTpy Dcp sy6beB b HopManbHOM ceMeHMM N 
- N, nepneHAMKyroipHOM HanpaB/ieHMK) bhhtoboA 
/in hum M - M ay6a cra-ropa, m paAManbHafl 
5 BwcoTa h 3y6a craTopa CB»3aHW cooTHoiueMMeM 

CVh^1,75. 
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(57) Pe4>epaT: 

H3o6peTeHne othocmtch k ooViacTW 

CTpOMTe/lbCTBa CKB8JKHH, B MaCTHOCTM K 
rBpOTOpHbIM M6XaHM3MaM BliHTOBbDC 3a6oMHbDC 

ABuraTenen Ann 6ypeHM« HecJrrnHboc n ra30Bbix 

CKBaJKMH. CytJ^HOCTb M306peT©HHR! rBDOTOpHblfl 
M0X3HM3M BMHTOBOft 3a60HHOM rMflpOMaLU H H bl 
CQAepjKMT CTaTOp C BHyTDeHHMMM BMHTOBbIMM 
3y6b«MM 14 DOTOp C HapyOKHblMM BMHTOBbIMM 
3y6bflMM, MMCnO KOTOpbOC Ha eAHHHL^y MeHbiue 
HMcna BHyTpeHHwx bmhtobwx 3y6beB CTaTopa. 
npo4>HJib 3y6beB craTopa b TopqeBOM c©m6hhm 
BbinojiHeH K3K orn6aK)inafl McxoAHoro KOKrrypa 
ijMKnoMAanbHofl petim craTopa, cmepMBHHofl 
axBHAMcraHToA yKoponeHHofi L^K/ionAbi, a 
npoc})H/ib ay6beB poropa BwnonHeH kbk 
orn6a>oma« APyroro mcxoahoto KDKTypa 



i^MKnoHAaiibHoR peAioi poropa, OHepneHHofl 
3KBMAHcraHTOH yKoposeHHow UHKnoHAbJ no 
onpeAeneHHbiM MaTeMaTMHecKMM BbipaxceHMflM. 
rio APynoMy BapMaHTy BbinojiHeHMfl npocjDvmb 
ay6b6B poTopa b TopqeBOM ceneHHn omgdmoh 

COnp5UK6HHblMM ttyrBMW OKp\0KHOCTeM ( npMMBM 

npoo>Mnb BbicrynoB m BnaAMH 3y6b6B poTopa 
osepneH AyraMM paAnycoB, H3 KOTopboc oahs 
3aAaeTCfl, a npocjjunb BnaAMHbi sy6a poropa 
osepneH AyroH, paAnyc kdtodom 
paccuMTbiBaeTCfl no npuBefleHHOMy 
MaTBMaTM necKOMy BbipaweHwo. H3o6peT6Hne 
o6ecneMMBaeT ynyMLueHne 3HeprBTHHecKMX 
xapaKTepucTMK, noBbiiueHue m3hococtomkoctm m 
AonroB6MHOCTH repoTopHoro MexaHM3Ma 

BMHTOBOM 3a60MHOfi rMApOMaUJMHbl. 2 C. M 2 3.F1. 

<J>-nbi t 6 mi. 
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